Introduction
The National Parks Omnibus Management Act (1998) facilitated a monitoring program that allows National Park Service (NPS) employees to effectively monitor important selected natural resources located on parks managed by the NPS. The Heartland Network, a part of the NPS Inventory and Monitoring Program, is coordinating inventories of vascular plants and vertebrates in 15 parks in 8 midwestern States. Data collected over extended periods eventually will be evaluated to determine how biological communities are changing and to ensure that resources are being managed properly.
One of the 15 parks being inventoried is Buffalo National River. An overview of the park is available in Mott and Luraas (2004) and is summarized here. The park is managed by the NPS, is considered one the region's finest natural rivers, and is one of the few entirely free flowing rivers in the country. The Buffalo River is considered an Extraordinary Resource Water by the State of Arkansas (Arkansas Pollution Control and Ecology Commission, 2004). The park includes 135 miles of the 151-mile long Buffalo River. Most of the land (61 percent) within the Buffalo River Basin is privately owned; 11 percent of the land is owned by the NPS and 28 percent is owned by the U.S. Department of Agriculture Forest Service and the Arkansas Game and Fish Commission.
As part of the NPS inventory needs, the U.S. Geological Survey, in cooperation with NPS, inventoried fishes in the river 
Description of Study Area
Buffalo National River is located in the Ozark Plateaus (Fenneman, 1938) of north-central Arkansas ( fig. 1 ). The boundaries of Buffalo National River include about 147 square miles (National Park Service, 2004).
Buffalo National River includes the lower 135 miles of the Buffalo River and the lower sections of tributaries of the Buffalo River. The drainage area of the Buffalo River at its mouth is approximately 1,340 square miles (Sullavan, 1974) . The Buffalo River is a tributary of the White River, which is a tailwater trout fishery.
The aquatic habitats of Buffalo National River include a range of stream width, water depth, substrate, flow permanence, water quality, water temperature, and water velocity. Habitats range from small, spring-fed streams to the deep, wide channel 
Methods
During July through September 2001 and 2002, extensive fish community sampling was conducted at 29 sites within the boundaries of Buffalo National River (Petersen, 2004a). Samples were collected using pulsed direct-current backpack, tote barge, and boat electrofishing equipment. Kick seining also was used at all sites. Species richness (the number of species collected in a specific sample) and relative abundance (percentage of the total individuals belonging to a species) values were calculated for sites sampled in 2001 -2002 (Petersen, 2004a .
To supplement these results (which were from samples collected from typical stream reaches during summer months), samples were collected from less typical habitats (springs, Professional judgment was used to assign qualitative abundance categories to these species. Samples in 2003 were collected using direct-current backpack or boat electrofishing equipment.
Prior to fish sampling in the streams in 2003, a sampling (stream) reach was designated. A military-issue global positioning system (GPS) unit utilizing the Precise Positioning Service (PPS, authorized to U.S. Federal Civilian Agencies by the Department of Defense) was used to obtain Universe Transverse Mercator (UTM) measurements according to North American Datum of 1983 (NAD83). UTM measurements were made at the upstream and downstream ends of the reach. Because the measurements were made with PPS, no correction to the position was necessary.
Small-mesh dipnets were used to collect fish incapacitated by the sampling equipment. Once fish had been netted, they were temporarily placed in a plastic bucket containing ambient stream water. After a brief sampling period (and partial sampling of the reach), fish in the bucket were identified (Robison and Buchanan, 1988; Nelson and others, 2004) and counted. Photographs were taken of each species collected, and specimens were released outside of the area being sampled. Fish that were not readily identifiable in the field were preserved for laboratory identification. This process was repeated until the entire stream reach was sampled. Site-specific location and collecting information for all sampling efforts is provided in table 1. 
UTM Northing
Fish species collected at some sites in 2003 also are classified according to how common they occurred at the site. Criteria for this classification were based on percent relative abundance and were as follows: most common-greater than 20.0 percent, common-10.0 to 20.0 percent, least common-2.0 to 10.0 percent, and rare-less than 2.0 percent. Relative abundance at some sites was estimated rather than based on counts of individuals.
At the onset of the study, the NPS provided the USGS with a preliminary list (Boetsch and others, 2000) of 125 fish species (based on county records from maps in Robison and Buchanan, 1988) that were expected to occur at Buffalo National River. This list was provided with the intent that the USGS would make revisions that would result in a more accurate list of fish species that could reasonably be expected to occur at Buffalo National River and was to be used as a guide to determine if 90 percent of those species reasonably expected to occur at the park had been documented. The preliminary list included some fish that probably do not occur at Buffalo National River because the park is outside of the species' range, or the aquatic habitats in the park are not representative of the typical habitat inhabited by the species. After reviewing the literature and environmental settings at Buffalo National River, the list was revised to better reflect species that have been collected and could occur at Buffalo National River.
Fishes of Buffalo National River
During the 3 years of sampling (2001) (2002) (2003) , 66 species of fish were collected or observed from the 42 sampling sites (tables 1-6; tables 2-6 can be found at the end of the report). Ten of these species are endemic to the Ozark Plateaus; they are found in no other part of the world ( 
Relation of Fishes to Habitats and Distributional Ranges
Several species were abundant at most sites. Stonerollers, duskystripe shiners, longear sunfish, and rainbow darters were among the more abundant fish species at most sites. Each of these species is common and abundant throughout much of the Ozark Plateaus in creeks and small rivers (Robison and Buchanan, 1988).
Other species often were the most abundant species at sites with smaller basins or cooler water. Banded sculpin, southern redbelly dace, orangethroat darter, and Ozark minnow prefer small-to medium-sized, springfed streams (Robison and Buchanan, 1988). Southern redbelly dace and orangethroat darter have strong preferences for small creeks. Central stonerollers also were among the most abundant species in smaller creeks.
Several collected species appear to be rare in Buffalo National River. Few American eel, black crappie, brook silverside, brown trout, channel catfish, freshwater drum, gilt darter, gizzard shad, least brook lamprey, quillback, redear sunfish, redspotted sunfish, shorthead redhorse, walleye, and warmouth were collected during [2001] [2002] [2003] . There are physiological and geographical reasons for the rarity of most of these species in Buffalo National River. Most of these species are somewhat uncommon in Ozark streams, although brook silversides, channel catfish, and gilt darters are more common and widespread than the other species (Robison and Buchanan, 1988). Black crappie, redear sunfish, redspotted sunfish, and warmouth are primarily lowland species. American eel, freshwater drum, gizzard shad, quillback, shorthead redhorse, and walleye generally are more common in the larger rivers (such as the White River) or reservoirs of the Ozark Plateaus. Movement of brown trout into the Buffalo River from the White River is limited by water temperature in the lower part of the Buffalo River. The least brook lamprey previously was known to occur in only one stream west of the White River (a distance of about 50 miles). Brook silversides can be common in backwater areas of Ozark streams (Pflieger, 1997), but were not collected when this habitat was specifically targeted. Channel catfish populations in the Buffalo River have declined since the construction of upstream reservoirs on the White River which release cold water, presumably inhibiting the migratory patterns of warm-water fish in the Buffalo River (Siegwarth, 1992). Gilt darters have been collected (historically) from several sites on the Buffalo River and Buffalo River populations were considered to be stable (Robison and Buchanan, 1988), but only four individuals were collected from three sites in 2001-2003. Several species on the original list provided by the National Park Service of species suspected to occur within the boundaries of Buffalo National River were not collected during [2001] [2002] [2003] and most of these species are unlikely to be found within Buffalo National River (for reasons described in Robison and Buchanan, 1988). Forty-one species on the original list have not been reported from the White River Basin (2 species), this part of the White River Basin (37 species), or the Ozark Plateaus (2 species) (table 7). Other species are restricted to caves (southern cavefish, Typhlichthys subterraneus), are an introduced species and have not been collected recently in Arkansas (redbreast sunfish, Lepomis auritus), are primarily restricted to reservoirs (threadfin shad, Dorosoma petenense), are an introduced species with low survival rate (goldfish, Carassius auratus), typically occur in large rivers (blue catfish, Ictalurus furcatus), or are restricted to deep, cold lakes (lake trout, Salvelinus naymacush).
Comparison to Past Inventories
During the 3 years of sampling, 66 species of fish were collected or observed from the 42 sampling sites (tables 1-6). Nine species collected or observed in 2001-2003 (freshwater drum, least brook lamprey, quillback, walleye, shorthead redhorse, redspotted sunfish, white sucker (Catostomus commersoni), warmouth, and brown trout) previously had not yet been reported from Buffalo National River (table 4) Eight species previously collected from Buffalo National River were not collected in [2001] [2002] [2003] . These species are the American brook lamprey (Lampetra appendix), black bullhead (Ameiurus melas), blackside darter (Percina maculata), highfin carpsucker (Carpiodes velifer), river carpsucker, speckled darter (Etheostoma stigmaeum), spotted bass (Micropterus punctulatus), and white bass (Morone chrysops) (Guidroz, 1975; Cashner and Brown, 1977; Robison and Buchanan, 1988; and Walters, 1993) . Distributional records and the limited amount of published abundance data suggest that some of these species (black bullhead, blackside darter, highfin carpsucker, river carpsucker, speckled darter, and white bass) rarely occur at Buffalo National River. These species may continue to occur in low numbers (or may be more common seasonally or in less common habitats) within Buffalo National River. Historical distribution records (Cashner and Brown, 1977; Robison and Buchanan, 1988) for American brook lamprey and spotted bass show that these species have previously been collected from several sites on the Buffalo River and suggest that these species were once more common than at present (2001) (2002) (2003) .
The golden shiner (Notemigonus crysoleucus) was listed in two publications dealing with surveys of the Buffalo River and tributaries (Guidroz, 1975; Cashner and Brown, 1977) , but neither collection location can be verified as being within the boundaries of Buffalo National River. Guidroz (1975) collected golden shiners from a location that is upstream (probably less than 800 meters) from the park boundary. Cashner and Brown (1977) mention that Neil Douglas (University of Louisiana at Monroe) had found a population of golden shiners in Big Creek (in the upper section of the Buffalo River); the exact location was not given and therefore could not be determined to have been within the boundaries of the park.
Species of Interest
Although no fish species collected from Buffalo National River are federally-listed threatened or endangered species (U.S. Stonerollers, duskystripe shiners, longear sunfish, and rainbow darters were among the more abundant fish species at most sites. Each of these species is common and abundant throughout much of the Ozark Plateaus in creeks and small rivers. Other species (for example, banded sculpin, southern redbelly dace, orangethroat darter, and Ozark minnow) were among the more abundant species at other sites. These species prefer small-to medium-sized, springfed streams or small creeks.
A preliminary list of species expected to occur at Buffalo National River (125 species) provided by the National Park Service incorrectly listed 47 species because of incorrect species range or habitat requirements. Upon revising this list, the inventory yielded 66 of the 78 species (85 percent). Twelve additional species not collected in 2001-2003 may occur at Buffalo National River for two primary reasons--because the species had been collected previously at the park, or because the park occurs within the known species range and habitats found at the park are suitable for the species.
Although no fish species collected from Buffalo National River are federally-listed threatened or endangered species, several species collected at Buffalo National River may be of special interest to NPS managers and others. Ten species are endemic to the Ozark Plateaus area and most of these ten are restricted to the White River Basin. Most of these endemic species are rather common across the Ozark Plateaus where suitable habitat exists. For some species the Buffalo River is a population stronghold. The yoke darter and Ozark bass are especially abundant in the Buffalo River. In Arkansas, the Ozark shiner is most abundant in the Buffalo River and, although populations of Ozark shiners are declining in Arkansas, this is not typically the case in the Buffalo River. Data from [2001] [2002] [2003] Tables 31 Table 6 . List of collected species at sites sampled in 2003 where only selected species were collected, Buffalo National River, Arkansas.
[Only species of interest were collected. Species could have been collected for photographing or because their presence was considered to be unusual. 
Bigeye shiner
Notropis boops
Channel catfish
Ictalurus punctatus ------------X X X ----
Checkered madtom
Noturus flavater
Largemouth bass
Micropterus salmoides --------------X X ----
Largescale stoneroller
Campostoma oligolepis X X X --------X --X
Longear sunfish
Lepomis megalotis ------------X X ----
Longnose gar
Lepisosteus osseus
Rainbow trout
Oncorhynchus mykiss Table 7 . List of fish species expected to occur at Buffalo National River, Arkansas.
